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IMPLICATIONS ANDPurpose: Indoor tanning usually begins during adolescence, but few strategies exist to discourage
adolescent use. We developed and tested a parenteteenager intervention to decrease indoor
tanning use.
Methods: Through focus groups, we identiﬁed key messages to enhance parenteteenager
communication about indoor tanning, and then developed a pamphlet for parents and postcards
for adolescents to use in a direct mail experiment with randomly selected households. Two weeks
after the mailing, we asked intervention parents (n ¼ 87) and adolescents (n ¼ 69) and nonin-
tervention parents (n ¼ 31) and adolescents (n ¼ 28) about intervention receipt and content recall,
parental concern, monitoring, parenteteenager conversations, and indoor tanning intention.
Results: In intervention households, 54% of mothers and 56% of girls recalled receipt and reported
reading materials, but few boys and no fathers did. Among mothers, 57% in intervention house-
holds indicated concern about daughters’ indoor tanning, and 25% would allow daughters to tan
indoors, whereas 43% of nonintervention mothers had concerns and 46% would allow indoor
tanning. Fewer girls in intervention households than in nonintervention households thought
parents would allow indoor tanning (44% vs. 65%), and fewer intended to tan indoors (36% vs. 60%).
Most mothers and daughters who read the intervention materials also reported discussions about
indoor tanning. Moreover, the less likely girls were to think that their mothers would allow indoor
tanning, the less likely it was that they intended to tan indoors, a relationship mediated by
perceptions of maternal monitoring.
Conclusions: A systematic qualitative and quantitative research approach yielded well-received
indoor tanning prevention messages for mothers and female adolescents. Enhancing maternal
monitoring has potential to decrease adolescent indoor tanning.
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Effective strategies are
needed to curb indoor
tanning by adolescent girls.
This study developed and
pilot-tested an intervention
to enhance mothers’ inﬂu-
ence over daughters’ use of
indoor tanning by encour-
aging informed conversa-
tions betweenmothers and
daughters. Preliminary re-
sults support this approach,
but further evaluation in
a randomized controlled
trial is needed.Melanoma isoneof the fastest increasing cancers in theU.S. and
accounts for 75% of all skin cancer deaths [1]. Furthermore, mela-
noma is the second and thirdmost common cancer amongwomen
and men under age 40 years, respectively [2]. Solar ultraviolet
radiation is an established risk factor for melanoma [3], and
recently, artiﬁcial ultraviolet radiation obtained from indoor
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Inparticular, useof indoor tanningatayoungage iswidelybelieved
to confer increased risk of melanoma [5]. This is especially con-
cerningbecause indoor tanning typically startsduringadolescence
and is more commonly practiced by younger than older adults
[6e8]. Recent studies offer evidence to support two different
mechanisms by which early onset of indoor tanning affects mela-
noma risk. Initiation of the behavior at a young age may increase
the cumulative exposure, leading to greater likelihood of mela-
noma [9,10]. For a subset of persons genetically predisposed to
melanoma, earlier use of indoor tanningmayacceleratemelanoma
development and cause it to occur at a younger age [10].
Although 16% of high school students overall and 25% of high
school girls report indoor tanning [11], and the median age of
initiation among girls is 17 years (interquartile range, 16e18
years) [12], the problem of indoor tanning among adolescents
has yet to become an active area for intervention. Altogether, just
four intervention studies targeting indoor tanning use, all of
college-aged females, have been reported: a pilot study of a 30-
minute individual counseling session versus a personalized
feedback sheet [13], a pilot study that used ultraviolet photog-
raphy to show skin damage [14], a pilot study that compared
narrative with statistical messages [15], and a randomized
controlled trial that tested the efﬁcacy of a booklet that encour-
aged alternatives to enhance appearance other than indoor
tanning [16]. Given the dearth of research on interventions in this
area for the adolescent population, we conducted a study that
incorporated qualitative and quantitative methods for the
purpose of developing an intervention to prevent adolescent
indoor tanning. Because parents’ indoor tanning has been
consistently and strongly predictive of adolescents’ indoor
tanning [17e20], and family interaction has been identiﬁed as an
important inﬂuence on the health behavior of children and
adolescents, including sun protection [21e24], we included both
parents and adolescents in the projectwith the goal of developing
an intervention that enhanced family communication on this
topic. Here, we present the ﬁndings from our research endeavor.
Methods
Overview
As described in detail below, we conducted focus groups
with parents and teenagers to inform the content of our
parenteteenager indoor tanning intervention, pretested the
intervention with parents and teenagers via a semistructured
in-depth telephone interview, and pilot-tested the intervention
to determine its reach into the target population. We recruited
participants from the membership of HealthPartners, a large
integrated health system of more than 800,000 residents in the
MinneapoliseSt. Paul, Minnesota, metropolitan area with
similar characteristics to the state as a whole, and from two
area suburban high schools. At each stage, parents provided
consent for themselves and their adolescents, whereas we
asked adolescents for their assent. Institutional Review Boards
at the University of Minnesota and HealthPartners approved
the study.Focus groups
From March through June 2008, we conducted six focus
groups with adolescents aged 14e16 years, and two withmothers or fathers of adolescents in the 14- to 16-year age range
(one of these included parents related to adolescents who also
participated in a focus group). We restricted three focus groups
for adolescents to girls who tanned indoors (n ¼ 13), one to girls
who had not tanned indoors (n ¼ 6), and two to boys regardless
of their indoor tanning experience (n ¼ 13; one indoor tanner).
Twenty-ﬁve adolescents were non-Hispanic white, four were
African-American, two were Hispanic, and one was Native
American. Among 10 parents (nine female and one male), eight
were non-Hispanic white, one was African-American, and one
was Hispanic. Parents ranged in age from 46 to 53 years. Of the 10
parents, seven had at least some college education.
We gathered viewpoints regarding knowledge and attitudes
about indoor tanning, preferred media for message delivery,
barriers to parenteteenager conversations, and parental roles
regarding adolescent indoor tanning. We transcribed and
analyzed audio recordings from the focus group discussions
using a thematic approach [25]. From these data, we derived a set
of themes andworkedwith a graphic designer and sciencewriter
to create the intervention materials.
Pretest
After we created draft versions of intervention materials in
fall 2008, we sent them to 10 parents of adolescents ages
14e16 years and 10 adolescents of the same age in December
2008 to January 2009. After giving each participant about a week
to review, we then conducted in-depth telephone interviews for
a detailed assessment of relevance, appearance, and compre-
hension of the intervention materials.
Pilot test
The pilot test took place in April to June 2009. From 500
randomly selected households that were HealthPartners
members with an adolescent (boy or girl) aged 15 or 16 years,
and that had not participated in our focus groups or pretest, we
randomized 70% to receive the intervention materials and 30% to
serve as a comparison group. Before sending the intervention
materials, we sent a letter to all households informing the
parents that they and their adolescent could be selected for
a telephone interview on skin health and behavior, and that they
might receive some mailed information on that topic. We plan-
ned to interview approximately 100 parents and 100 adolescents
(limited to one parent and one adolescent per household) while
maintaining the 7:3 ratio of intervention to comparison house-
holds to ensure an adequate number of participants from inter-
vention households likely to recall receiving the materials.
Telephone interviews were completed by 87 parenteteen dyads,
31 parents only, and 10 adolescents only. Altogether, we inter-
viewed 87 parents and 69 adolescents in intervention house-
holds and we interviewed 31 parents and 28 adolescents in
nonintervention households (70.7% of eligible households con-
tacted by telephone). The primary purpose of the interview was
to determine whether the interviewee recalled receiving the
intervention materials, and if so, whether the materials were
read. We asked these questions of both intervention and
comparison groups to determine the possibility of biased recall.
Among those who indicated having read the materials, we
assessed the accuracy with which they recalled the content and
inquired about their satisfaction with the materials. From all
study participants, we also collected information about indoor
Table 1
Themes and quotes from focus group discussions: pilot test of intervention to reduce indoor tanning by teenagers, 2009
Themes Quotes
Topics of Interest
Health effects “Risk of skin cancer or what kind of diseasesdwhat could they get? What do they get besides the tan?” Female parent
“Consequences . like disease, skin cancer or something.” Male teenager
“Problems it does to your skin and your health, because some people don’t really understand all that.” Female teenager,
tanner
Appearance “An interesting thing would be to give me a ‘this is what someone who’s tanned for 10 yearsdfor 20 yearsdfor 30
yearsdlooks like.’” Female parent
“Yeah, like, is that true [that indoor tanning gives you wrinkles]? I don’t know if it’s true or not.” Female teenager,
tanner
Possible beneﬁts “It’s a good source of vitamin D .” Female parent
“[People] go tanning so that when they get to where they’re going [for vacations in the winter], they don’t burn. Does
that work?” Female parent
“Like, helps appearance, helps conﬁdence, how it relaxes .” Female teenager, tanner
Personal story “It would be interesting to follow a story of someone . just see if they have a higher incidence of skin cancer or
something.” Female parent
“Well, like if you really want to, like, go scare somebody, you could tell someone, like, a disaster story.” Female
teenager, tanner
Safer than the sun “I guess one of the other topics would be, is tanning worse than the sun? Is tanning better than the sun?” Male parent
“Is it health[ier than tanning outdoors] that I should do it?” Male teenager
Regulations “I don’t know about the law.” Female parent
“I was not aware of a lawdit’s nothing we’ve ever had to think about.” Female parent
Barriers to parent-teenager conversation
Not important/relevant “They’re not asking to tan to get it, so it must not be that important to them.” Female parent
“I don’t know. I never really thought of indoor tanning in my life. Maybe I’m just used tomymom saying pale skin, fair
skin is nice. I don’t know.” Female teenager, nontanner
“We basically just both agree how stupid it is.” Male teenager
Need for conversation triggers “We have a discussion about itdI mean, for prom, I’m sure you’ve heard thatdthey all wanna be tan, they alldthey can’t
be white-looking.” Male parent
“I just ask her if I can go [tan indoors], and she’ll say, ‘Yeah.’” Female teenager, tanner
“[How we started the conversation was that] we got some things in the maildthis new place opened by our house,
and you can get, like, a freed3 tans in a row.” Male teenager
Lack of credible information “I’ve never researched it . I guess I would have to do some research if she expressed interest in it.” Female parent
“I didn’t really know [anything about tanning].” Female teenager, tanner
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measures reported in prior studies [17,18,20,26,27].
In descriptive analyses, we compared responses from parents
and adolescents who were mailed the intervention materials
with the responses of those who were not mailed the materials,
testing for differences using chi-square statistics. We also con-
ducted a mediation analysis using structural equation models to
understand hypothesized mechanisms by which the interven-
tion could affect adolescents’ intention to tan indoors. We
restricted this analysis to dyads in which both the parent and
adolescent were female (n ¼ 60). Among these dyads, 43% of
mothers and 38% of daughters reported reading the intervention
materials. The outcome, daughters’ intention to tan indoors, was
a factor score derived from three items similar to a validated
measure used to assess intention to smoke [28] (will try indoor
tanning soon, will try if offered by friends, or will try in next 12
months). We estimated standardized regression coefﬁcients to
represent changes in daughters’ intention to tan indoors (in
standard deviation) that correspond to one standard deviation
increase in the predictor in each hypothesized path. We con-
ducted the mediation analysis using Mplus, version 5.0 (Los
Angeles, CA) [29].
Results
Focus groups
Table 1 lists themes and quotes from the focus groups. Both
parents and adolescents expressed interest in the adverseconsequences of indoor tanning on health and appearance. Girls
who tanned indoors were particularly interested in how likely
and how quickly these consequences occurred. Participants also
inquired about the beneﬁts of indoor tanning (e.g., getting
vitamin D or preventing sunburn), and some wondered whether
indoor was safer than outdoor tanning. Participants indicated
that they were not aware of state regulations pertaining to
indoor tanning by minors.
Indoor tanning appeared to be an infrequent topic of
conversation among parents and adolescents. Some parents
thought it was not a relevant topic because their teenagers had
not expressed interest in tanning indoors. Adolescents, particu-
larly boys, also thought that indoor tanning was not a topic that
they would discuss with their parents. Conversations related to
indoor tanning were triggered by upcoming school dances or
receiving indoor tanning advertisements in the mail. Both
parents and adolescents commented that their lack of accurate
knowledge about the topic was a barrier to discussion.
The intervention
We created a pamphlet and postcard for delivery via U.S. mail
for parents. Content included information about health risks
associated with indoor tanning, common misperceptions (e.g.,
a base tan prevents sunburn), parental inﬂuences (e.g., parents’
own use of indoor tanning), industry tactics, and tips for talking
to teenagers about indoor tanning. We created three postcards
for adolescents to be delivered about 2 weeks apart. Topics
included health risks, common misperceptions, and industry
Table 2
Percentage of parents and teenagers who recalled receiving or reading pamphlet
or postcards: pilot test of intervention to reduce indoor tanning by teenagers,
2009
Mailed pamphlet or postcards
Yes No
Parents Teenagers Parents Teenagers
N % N % N % N %
Total respondents 87 100.0 69 100.0 31 100.0 28 100.0
Female 83 95.4 50 72.5 28 90.3 20 71.4
Male 4 4.6 19 27.5 3 9.7 8 28.6
Recalled receipt
Female 59 71.1 44 88.0 3 10.7 1 5.0
Male 0 0.0 8 42.1 0 0.0 2 25.0
Read materials (if receipt recalled)
Female 45 76.3 28 63.6 0 0.0 0 0.0
Male N/A 3 37.5 N/A 0 0.0
Total reached (if receipt recalled and read)
Female 45 54.2 28 56.0 0 0.0 0 0.0
Male 0 0.0 3 15.8 0 0.0 0 0.0
N/A ¼ Questions were not asked or not applicable.
Table 3
Accuracy of content recall and satisfactionwith intervention among mothers and
girls who reported reading pamphlet or postcards: pilot test of intervention to
reduce indoor tanning by teenagers, 2009
Mothers
(n ¼ 45)
Girls
(n ¼ 28)
Percentage who correctly recalled content
Indoor tanning and .
Melanoma risk 71.1 75.0
Burns and wrinkles 48.9 78.6
Weight loss (bogus item) 2.2 7.1
Other ways to look good 26.7 71.4
Other ways to get vitamin D 53.3 60.7
Beauty queen with melanoma N/A 71.4
Base tan not protective 64.4 N/A
State laws for parental permission 20.0 N/A
Industry targets teenagers 80.0 N/A
Tips for talking with teenagers 66.7 N/A
Agree or strongly agree materials meant
for them (%)
63.6 89.3
Learned some or a lot (%) 77.8 85.7
Liked materials some or a lot (%) 93.3 92.9
Talked with each other about intervention
content (%)
80.0 67.9
Retained pamphlet (%) 42.4 N/A
Retained postcards (%) 71.2 50.0
N/A ¼ Questions were not asked or not applicable.
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Opportunities to encourage parenteteenager conversation about
indoor tanning were incorporated into the intervention. The ﬁrst
teenager postcard was embedded in the parent’s pamphlet,
which required the parent to then share the informationwith her
child. The second teenager postcard included a quiz that teen-
agers were encouraged to use to test their parents’ knowledge. In
addition, the pamphlet and all postcards included the address of
a website where parents and teenagers could together learn
more about the topic, view videos, and access additional
resources (e.g., material from the American Cancer Society).
Pretesting
Adolescents and parents who participated in pretesting the
intervention materials correctly described the key messages and
found the materials to be age appropriate and informative. Based
on their feedback, wemodiﬁed the content (e.g., we placed more
emphasis on the parenting tips) and images (e.g., we reduced the
number of images on some of the postcards). Final versions of the
pamphlet and postcards can be accessed as supplemental data
here.
Pilot study ﬁndings
Characteristics of interviewed parents and teenagers in
intervention and nonintervention households were similar.
Among parents, 62% reported light or extremely light skin; 60%
had a college or advanced degree. About 23% of adolescents and
15% of parents had tanned indoors during the previous year.
Nearly all survey respondents among parents and about three
quarters of survey respondents among adolescents were female
(Table 2). Among those randomly assigned to receive the inter-
ventionmaterials, no fathers and fewer than half of boys recalled
receiving the pamphlet or postcards, whereas 71% of mothers
and 88% of girls recalled receiving them. A substantial proportion
of interviewed mothers and girls in intervention households
reported reading the materials, for a total reach into the target
population of 54% of mothers and 56% of girls. Whereas a small
percentage of mothers, boys, and girls in the comparison group
reported receipt of the materials, none reported reading the
materials. Because mothers and girls were the primary beneﬁ-
ciaries of the intervention, we restricted subsequent analyses to
females.
Among female participants who had read the intervention
materials (45 mothers and 28 girls), a high proportion correctly
recalled information about the risk of melanoma associated with
indoor tanning use (Table 3). Girls weremore likely thanmothers
to recall information about burns and wrinkles, and alternative
ways to enhance appearance or to obtain vitamin D. Although
mothers appeared to receive the message related to industry
practices targeting teenagers, only a small proportion recalled
content regarding state laws against teenager use of indoor
tanning. Only a small percentage (2%e7%) of both the mothers
and girls recalled information that was not included (e.g., weight
loss). Satisfaction with the intervention materials was high
among both mothers and girls; 80% of mothers and 68% of girls
reported talking with each other about intervention content.
We performed an intent-to-treat analysis to compare indoor
tanning-related knowledge, attitudes, perceived norms, and
behavior between mothers and girls who were or were not
mailed the intervention materials (Table 4). Even though onlya fewdifferences were statistically signiﬁcant, mothers whowere
sent the intervention materials tended to report higher knowl-
edge, less favorable attitudes, and a lower normative perception
about indoor tanning than those who were not sent the inter-
vention materials. Among mothers, 57% in intervention house-
holds and 43% in nonintervention households indicated concern
about their daughters’ indoor tanning; 25% of intervention
mothers would allow daughters to tan indoors, but 46% of
nonintervention mothers would allow it. Compared with
mothers, daughters had fewer differences in knowledge and
attitudes between those who were and were not mailed the
intervention material, except for perception of peer use of indoor
tanning, whichwas statistically signiﬁcantly lower among girls in
intervention households. In addition, a lower proportion of girls
in intervention households than girls in nonintervention house-
holds thought their parents would allow indoor tanning (44% vs.
65%) and expressed an intention to tan indoors (36% vs. 60%).
Table 4
Comparison of indoor tanning knowledge, attitudes, perceived norms, and behavior between mothers and girls who were and were not mailed pamphlet or postcards:
pilot test of intervention to reduce indoor tanning by teenagers, 2009
Mailed pamphlet or postcards
Mothers Girls
Yes (n ¼ 83) No (n ¼ 28) Yes (n ¼ 50) No (n ¼ 20)
Knowledge
Percentage who agreed or were correct that.
Skin cancer is common 98.8 89.3a 98.0 95.0
Tanned skin is damaged 92.8 85.7 88.0 95.0
Melanoma is increasing 86.8 89.3 90.0 90.0
Indoor tanning is safer than sun 1.2 3.6 0 4.0
Indoor tanning could cause cancer 94.0 96.4 100.0 100.0
Base tan protects from sun 21.7 25.0 36.0 45.0
Alternatives to look good exist N/A N/A 90.0 85.0
Laws exist for parental consent 18.1 0a 28.0 5.0
Attitudes
Percentage who agreed that .
People with tans are more attractive 77.1 88.9 49.0 70.0
Chances of skin cancer are small 24.1 37.0 32.0 30.0
Tanned skin looks healthier 78.6 66.3 34.0 40.0
Industry markets to teenagers 96.1 96.4 90.0 100.0
Industry targeting teenagers is serious 92.2 85.7 N/A N/A
One gets compliments on tanned skin 80.0 67.9 90.0 100.0
Indoor tanning lifts spirits 59.5 84.6a 57.1 50.0
Indoor tanning is relaxing 46.3 61.5 59.2 83.3
Perceived norms
Percentage who believed that .
>50% of peers use indoor tanning 48.8 63.0 55.1 79.0a
Behavior
Percentage who.
Talked to teenager or parent about indoor tanning 43.4 N/A 38.0 N/A
Think parent would allow indoor tanning N/A N/A 44.0 65.0
Would use indoor tanning if friend offered free session N/A N/A 56.0 65.0
Were concerned if teenager tanned indoors occasionally 56.6 42.7 N/A N/A
Were concerned if teenager tanned indoors regularly 96.4 96.4 N/A N/A
Would allow teenager to tan indoors 25.3 46.4a N/A N/A
Intend to tan indoors soon N/A N/A 36.0 60.0
Intend to tan indoors in next 12 months 14.5 25.0 44.0 55.0
N/A ¼ Questions were not asked or not applicable.
a Difference between groups was statistically signiﬁcant at p < .05.
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mothers’ reading the intervention materials was positively
associated with knowledge of state laws, higher knowledge of
state laws was statistically signiﬁcantly correlated with lower
likelihood that mothers would disallow daughters to tan indoors.
However, a greater likelihood of mothers’ disallowing daughters
to tan indoors was associated with a lower intention to tan
indoors among daughters, both directly (path A; standardized
regression coefﬁcient [SRC] ¼ .40, p ¼ .01) and indirectly
through daughters’ perception that parents would allow indoor
tanning (path B*G; SRC ¼ .18, p ¼ .02). Daughters who read the
materials also reported lower intention to tan indoors than did
daughters who had not read the materials (sum of paths C, D*G,
and E*F; SRC ¼ .36, p ¼ .02). About 39% of the effect of reading
the materials on daughters’ intention to tan indoors was through
the daughters’ perception that mothers would allow indoor
tanning, and the daughters’ disagreeing with the idea that a tan
was attractive (total indirect effect, the sum of paths D*G and E*F;
SRC ¼ .14, p ¼ .04).
Discussion
Through a formal and systematic approach that involved the
end user, we created messages about indoor tanning that weresalient to parents and adolescents and served as triggers for
conversation between them about the topic. Because no inter-
ventions for indoor tanning have been reported for adolescents,
focus groups were critical to deﬁne the messages. Our pretest of
the intervention materials with both parents and adolescents led
to modiﬁcations to improve the relevance of the messages and
the visual presentation, and it conﬁrmed our planned mode of
delivery. We considered reaching more than half of mothers and
girls with our mailed messages to be a success. Given today’s
electronic and social media environment, and that print media
accounts for only 38 minutes of the total average time (7 hours
38 minutes) that children or adolescents aged 8e18 years spend
with media in a day [30], results from our pilot test suggest that
a mailed intervention to adolescents may be a novelty that cuts
through the myriad of electronic media.
Although we randomized households to be mailed the
intervention materials, our pilot test was not a true randomized
trial. We did not collect baseline information before mailing the
intervention materials from experimental or comparison
households; thus, we could not assess change in knowledge,
attitudes, or intention to tan indoors. Also, because indoor
tanning is a seasonal behavior, and we asked only about indoor
tanning use in the previous year, the short interval (about
2 weeks) between receipt of the ﬁnal intervention mailing and
Figure 1. Results of the mediation analysis: pilot test of intervention to reduce indoor tanning by teenagers, 2009. The total effect of mothers’ disallowing daughters to
tan indoors on daughters’ susceptibility to indoor tanning is the sum of the direct [Path A] and indirect effects [Path B*G]. The total effect of daughters’ reading the
materials on susceptibility to indoor tanning is the sum of the direct effect [Path C] and indirect effects through the perception that mother allows indoor tanning
[Path D*G] and that a tan is attractive [Path E*F]. Bolded paths and standardized regression coefﬁcients are statistically signiﬁcant (p < .05).
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intervention had any effect on actual indoor tanning. In addition,
our sample size for the pilot test was small. Therefore, we were
able to perform only crude data analyses and our results may be
subject to selection bias.
Another limitation is that we used the same messages for
adolescents whether or not they had tanned indoors. An argu-
ment could be made that strategies for prevention of the
behavior may differ from those needed to help adolescents
refrain from indoor tanning use. However, in a previous study,
we found that associations were similar between knowledge and
attitudes and the likelihood of intention to initiate or continue
indoor tanning among adolescents [26]. Our approach allows for
greater dissemination because it does not require knowledge of
indoor tanning status. Still, more formative work may be
necessary to develop strategies to help adolescents quit tanning
indoors.
Although girls and young women are primary users of indoor
tanning [8,11], we included boys and fathers at every step of our
intervention development, to meet federal guidelines against
gender bias in research. Our data provide clear support for
focusing future interventions to prevent indoor tanning use by
adolescent girls. The fact that no fathers recalled seeing the
parent pamphlet is consistent with mothers typically taking
responsibility for their family’s health and spending more time
with their children, a pattern that has persisted over recent
decades in the U.S. despite some changes [31]. Boys clearly
showed only limited interest in the information, as indicated by
the fact that a small proportion recalled receipt and reported
reading the materials. Therefore, targeting girls for intervention
is a more efﬁcient use of resources. Furthermore, interventions
could incorporate messages and images that would be more
appealing to girls than boys, and thus be potentially more
effective in changing the behavior in the target population.
We and others have previously shown that maternal inﬂu-
ences such as themother’s use of indoor tanning (rolemodeling),
allowing her adolescent to tan indoors (permissiveness), concern
about her adolescent’s indoor tanning use, and knowledge and
attitudes are strong predictors of adolescent indoor tanning use
[17e20]. Of these possible mechanisms, wewere able to examineonly parental permissiveness because therewas limited variation
in our small sample and because of the inability to assess change
in indoor tanning just 2 weeks after the interventionmailing. We
found that the parental permissiveness pathway explained
a considerable proportion of the likelihood of daughters’ inten-
tion to tan indoors. Future interventions that persuade parents to
be less permissive about adolescent indoor tanning use could be
especially effective. As posited by the Protection Motivation
Theory [32], individuals are motivated to perform a protective
behavior, such as disallowing their teenagers to tan indoors,
when they perceive the consequences of not performing the
protective behavior to be risky (in terms of severity and
susceptibility), that they are capable of performing the protective
behavior (self-efﬁcacy), and that performing the protective
behavior would prevent the risk (response efﬁcacy). Because our
data suggested that parents already recognized indoor tanning as
harmful to health, interventions that enhance parental self-
efﬁcacy (e.g., coaching parents to discuss indoor tanning with
their children) and response efﬁcacy (e.g., emphasizing the
importance of parental monitoring of teenagers’ indoor tanning
use) may motivate parents to disallow and thereby prevent their
adolescents from tanning indoors.
Future directions also include expanding the intervention and
testing its efﬁcacy to prevent indoor tanning by the target pop-
ulation. In light of the importance of interpersonal ties and
connections as a venue for public health interventions [33,34],
fruitful next steps for interventions (such as the one we describe
here) could be to provide mothers with the information needed
to discuss indoor tanning with their daughters (via pamphlets
and postcards), offer mothers resources to enhance parenting
skills and promote motheredaughter conversations (e.g., via an
interactive website), prime daughters to be receptive to their
mothers’ conversations (via mailed postcards), and cue mothers
to have a conversation with their daughters (e.g., via text
messaging) [35,36]. Whereas this approach addresses intraper-
sonal and interpersonal inﬂuences of the socioecological model
[37], reducing indoor tanning by adolescents also lends itself to
intervention at organizational and environmental levels. For
example, schools could be enlisted to refuse advertising or event
sponsorship from indoor tanning salons [38,39], health care
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against indoor tanning use (consistent with the most recent
American Academy of Pediatrics policy statement on protecting
children from ultraviolet radiation [40]), and state and federal
laws could be strengthened to prohibit indoor tanning by minors
(as California has recently done and as is currently under review
by the Food and Drug Administration).
In conclusion, we developed and demonstrated the feasi-
bility of a low-cost and technologically simple intervention to
encourage parenteteenager conversations about indoor
tanning and to discourage indoor tanning by adolescents. Use
of both qualitative and quantitative methods ensured a rela-
tively thorough understanding of the strengths and weak-
nesses of our product. We now need large-scale trials to
assess whether engaging both mothers and daughters in
conversation about the risks of indoor tanning and enhancing
parental inﬂuences via permissiveness and role modeling will
be effective in preventing, discontinuing, or reducing a
behavior that begins during adolescence and puts girls at
increased risk of melanoma.
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